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Abstract: 

NEW MATERIAL: A compound shown by the formula I [R is lower alkyl; Rl is lower 
alkyl, phenyl, propylene oxide, benzyl group whose H on the ring is replaced with CI, or 
lower alkoxycarbonyl; R2 is H, or lower alkyl; R3 is lower alkyl, group shown by the 
formula II (X is lower alkyl, or halogen; n is 0W2), or a , a -dimethylbenzyl; R4 is H, or 
lower alkyl]. 

EXAMPLE: N-(a , a -Dimethylbenzyl)-(4-methylphenylsulfoyl)penylacetic amide. 
USE: A herbicide. Useful for weeds paddy fields such as especially Echinochloa crus- 
galli Beauv. var. praticola Ohwi., umbrella plant, etc. 

PREPARATION: An arylsulfonyl fatty acid derivative shown by the formula III or its 
reactive derivative is reacted with an amine derivative shown by the formula IVin a 
solvent such as benzene, toluene, etc. at room temperature optionally under cooling or 
heating to give a compound shown by the formula I. 
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SPECIFICATION 

1. Title of the Invention 

Arylsulfonylaliphatic acid amide derivative, 
process of producing the same and herbicide 

2. Scope of Claims for a Patent 

1) An arylsulfonylaliphatic acid amide derivative 
represented by the general formula: 




wherein R represents a lower alkyl group; R 1 represents a 
lower alkyl group, a phenyl group, a propyleneoxide 
group, a benzyl group in which a hydrogen atom on the 
nucleus is substituted with a chlorine atom or a lower 
alkoxycarbonyl group; R 2 represents a hydrogen atom or a 
lower alkyl group; R 3 represents a lower alkyl group, a 
group of the formula: 

(wherein X represents a lower alkyl group or a halogen 
atom, and n represents an integer of 0, 1 or 2), or an 
a, a-dimethylbenzyl group; and R 4 represents a hydrogen 
atom or a lower alkyl group. 

2) A process of producing an arylsulfonylaliphatic 
acid amide derivative represented by the general formula: 

wherein R represents a lower alkyl group; R 1 represents a 
lower alkyl group, a phenyl group, a propyleneoxide 
group, a benzyl group in which a hydrogen atom on the 
nucleus is substituted with a chlorine atom or a lower 
alkoxycarbonyl group; R 2 represents a hydrogen atom or a 
lower alkyl group; R 3 represents a lower alkyl group, a 
group of the formula: 

(wherein X represents a lower alkyl group or a halogen 
atom, and n represents an integer of 0, 1 or 2), or an 
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a,a-dimethylbenzyl group; and R 4 represents a hydrogen 
atom or a lower alkyl group, 

wherein an arylsulf onylaliphatic acid amide represented 
by the general formula: 

R 

a 1 



sclc-cooh 



s* 

(wherein R, R 1 and R 2 have the definition described 
later) , or its reactive derivative is reacted with an 
amine derivative having the general formula: 



(wherein R 3 and R 4 have the definition described later) . 
3) A herbicide comprising an arylsulf onylaliphatic 
acid amide derivative represented by the general formula: 

R 



BO_C-C2K . 



wherein R represents a lower alkyl group; R 1 represents a 
lower alkyl group, a phenyl group, a propyleneoxide 
group, a benzyl group in which a hydrogen atom on the 
nucleus is substituted with a chlorine atom or a lower 
alkoxycarbonyl group; R 2 represents a hydrogen atom or a 
lower alkyl group; R 3 represents a lower alkyl group, a 
group of the formula: 



(wherein X represents a lower alkyl group or a halogen 
atom, and n represents an integer of 0, 1 or 2), or an 
a,a-dimethylbenzyl group; and R 4 represents a hydrogen 
atom or a lower alkyl group, as an effective component. 

3. Detailed Description of the Invention 
(1) Object of the Invention 
Technical Field of the Invention 

The present invention relates to an 
arylsulfonylaliphatic acid amide derivative, a process of 
producing the same and a herbicide containing the 
derivative as an effective component. Accordingly, the 
present invention can be effectively applied to fields of 
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organic chemical industry and agricultural business. 
Prior Art 

Following compounds are known as analogous 
compounds with the arylsulf onylaliphatic acid amide 
derivative of the present invention. 

(1) "Chem. Abstr." Vol. 72, page 79026f (equivalent to 
JP-.B-46-7104) . 

C H a -(O}- SO z CH^CONH 

X is CI, Br, CH 3 , CF 3 , N0 2 , or a p-chlorophenoxy 
group, and n is 1 to 3. These compounds are applied for 
the raw material of an isothiazoline derivative which 
exhibits disinfection, but herbicidal action is not 
described. 

(2) "Chem. Abstr.' 7 Vol. 88, page 120723b 

0 




and the like. 

Germicidal action is reported but herbicidal action 
is not described. 

(3) "Chem. Abstr." Vol. 92, page 67697a. 

An intermediate for producing the raw material of a 
color photograph is described but herbicidal action is 
not described. 

(4) "Chem. Abstr." Vol. 86, page 139577m. 



The compound is described as a raw material for 
obtaining an addition reaction product by reacting with 
nitrostyrene, but herbicidal action is not described. 

(5) "Chem. Abstr." Vol. 82, page 16438c. 

Wherein X indicates 4-C1, 4-OCH 3 , 4-N0 2 , or 4-CH 3 . 
The compound is described only as a raw material for 
reacting with various diazonium salts, but herbicidal 
action is not described. 

(6) "Chem. Abstr." Vol. 41, pages 39021-3915c 



C £ -^5)-fl CH 2 CO HH ~^C^ 



and the like 

It is described that an action of controlling the 
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growth of a plant is revealed. 

(7) "Chem. Abstr." Vol. 68, page 34536y. 




Wherein X indicates H, CI, CH 3 , Br, N0 2 (o-, m-, p-) 
or OCH 3 . X and NMR data of a hydrogen atom on the 
nucleus are described, but herbicidal action is not 
described. 

(8) "Chem. Abstr." Vol. 71, page 101493s. 



It is described that herbicidal action and an 
action of controlling the growth of a plant are revealed. 
Problems to be Solved by the Invention 

Conventional arylsulf onylaliphatic acid amide 
derivatives (compounds described in the above-mentioned 
"Chem. Abstr.") hardly have action as a herbicide. The 
present invention provides a novel arylsulf onylaliphatic 
acid amide derivative having high practicality as a 
herbicide in place of these conventional derivatives, a 
process of producing the same and a herbicide. 
(2) Constitution of the Invention 
Means for Solving the Problems 

The present inventors have synthesized and 
intensively studied many novel arylsulf onylaliphatic acid 
amide derivatives. As a result, they have found that a 
series of compounds represented by the general formula 
(I) are useful as a herbicide: 
General formula (I) 



wherein R represents a lower alkyl group; R 1 represents a 
lower alkyl group, a phenyl group, a propyleneoxide 
group, a benzyl group in which a hydrogen atom on the 
nucleus is substituted with a chlorine atom or a lower 
alkoxycarbonyl group; R 2 represents a hydrogen atom or a 
lower alkyl group; R 5 represents a lower alkyl group or a 
group represented by the formula: 



(X represents a lower alkyl group or a halogen atom, and 





H 2 
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n represents an integer of 0, 1 or 2) or an ct,a- 
dimethylbenzyl group; and R 4 represents a hydrogen atom 
or a lower alkyl group. 
Action 

The compound represented by the above-mentioned 
general formula (I) does not provide chemical hazard to 
paddy rice, and exhibits strong herbicidal action to 
annual weeds of a paddy field such as Echinochloa crus- 
galli, Cyperus difformis, Monochoria vaginalis, Rotala 
indica, and the like, and perennial weeds such as Cyperus 
serotinus, Sagittaria pygmaea, Eleochalis, Sagittaria 
trifolia and the like. Further, it is effective for 
Crabgrass, Chickweed, Knotweed, Echinochloa crus-galli, 
Cyperus iria, Portulaca oleracea, Senecio vulgaris, 
Chenopodium album, Cyperus rotundus, Calystegia, 
Manthaarvensis, Galium aparine, Alopecurus aequalis, Poa 
annua, Arabidopsis, Sataria viridis, and the like. 
Accordingly, the compound is particularly effective for a 
herbicide for paddy rice, and additionally also effective 
for a herbicide for a farm, and effective for a herbicide 
for other arable lands and a non-farmland. It can 
express these effects by soil treatment or forage 
treatment. Further, the compound of the general formula 
(I) has no toxicity to man and beast, and seafoods, and 
has no odor, and therefore can be used in safety. 

Then, the process of producing the compound of the 
general formula (I) of the present invention is 
specifically illustrated. The production process is 
shown by the following reaction formula: 

h R< A* * 

00 CHD (i> 

wherein R, R 1 , R 2 , R 3 and R 4 have the same definition as 
previously described. 

. In order to produce the compound of the present 
invention, an amine derivative represented by the general 
formula (III) is firstly dissolved in an appropriate 
solvent such as, fpr example, benzene, toluene, xylene, 
chlorobenzene, dioxane, tetrahydrof uran, methylene 
dichloride, acetone, methyl alcohol or the like, the 
equivalent of an arylsulf onylaliphatic acid represented 
by the general formula (II) or its reactive derivative is 
added thereto as it is or being dissolved in the above- 
mentioned organic solvent, and the reaction solution is 
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reacted at room temperature, or if necessary, while 
cooling or heating. The reaction time is preferably 1 to 
5 hours. The reactive derivative of the 

arylsulfonylaliphatic acid includes an acid anhydride, an 
acid chloride, an acid bromide, carboxylic acid esters, 
and these can be easily obtained from these 
arylsulfonylaliphatic acids applying known methods. 
Further, when the amine derivative of the general formula 
(III) is reacted with the arylsulfonylaliphatic acid of 
the general formula (II) or its reactive derivative, an 
appropriate reaction aid, for example, thionyl chloride, 
phosphorous trichloride, phosphorous pentachloride, 
phosphorous oxychloride, dicyclohexyl carbodiimide, 
triethylamine, pyridine, N-methylmorpholine, N, N- 
diethylaniline, sodium hydroxide, sodium methylate, 
sodium carbonate, potassium carbonate or the like can be 
used. It is preferable that these reaction aids are 
suitably selected depending on the kind of the 
arylsulfonylaliphatic acid or its reactive derivative to 
be used. 

After the reaction, the reaction aid is removed by 
filtering the reaction product or rinsing it, and the 
arylsulfonylaliphatic acid amide derivative represented 
by the general formula (I) is obtained in high purity and 
high yield by removing the organic solvent used. These 
compounds can be further purified by recrystallization 
with acetone, methyl alcohol, benzene, toluene, 
chloroform and the like. 

Then, Examples will be shown, but the present 
invention is not limited only to the methods disclosed in 
the following Examples. 
Example 1 




5 W 

Production of (Compound No. 4) 
Into a four-necked flask with a flat bottom, 1.55 g 
(10 mmol) of a,ot-dimethylbenzylamine and 1.22 g (10 mmol) 
of dimethylaniline were charged, and 20 ml of benzene was 
added thereto. A solution in which 3.08 g (10 mmol) of 
2- (4-methylphenylsulfonyl)phenylacetic acid chloride was 
dissolved in 5 ml of benzene was added dropwise over 10 
minutes while keeping the inner temperature at 5 to 10°C 
by an ice water bath and stirring, and the reaction 
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solution was refluxed by heating for 30 minutes. Then, 
the reaction solution was cooled to room temperature, 30 
ml of benzene and 50 ml of water were added to be 
stirred, and the reaction solution was charged by 
transfer in a dropping funnel. The reaction solution was 
separated by liquid-liquid, the benzene layer from which 
water layer was removed was rinsed with a 5% hydrochloric 
acid aqueous solution, a 5% sodium carbonate aqueous 
solution and water in order, 2 g of mirabilite was added, 
and the mixture was shrunk, dried and filtered. The 
benzene of the filtrate was distilled off to obtain 3.9 g 
(yield: 96%) of a white crystal of N-(a,oc- 
dimethylbenzyl) - ( 4-methylphenylsulf onyl ) phenylacetamide 
which indicated a melting point of 142.5 to 144. 5°C. 
Example 2 




Production of (Compound No. 7) 
Into a four-necked flask with a flat bottom, 1 . 62 g 
(10 mmol) of 2, 5-dichloroaniline and 1.1 g (10.9 mmol) of 
triethylamine are charged, and 20 ml of ethyl acetate is 
added. A solution in which 3.57 g (10 mmol) of 2- (4- 
methylphenylsulfonyl) -3- (2-chlorophenyl) propionic acid 
chloride is dissolved in 5 ml of ethyl acetate was added 
dropwise over 10 minutes while keeping the inner 
temperature at 5 to 10°C by an ice water bath and 
stirring, and the reaction solution is heated at 80°C for 
30 minutes. Then, the reaction solution is cooled to 
room temperature, 50 ml of water and 50 ml of ethyl 
acetate are added to be stirred, and the reaction 
solution is charged by transfer in a dropping funnel. 
The reaction solution is separated by liquid-liquid, and 
the water layer is removed. The ethyl acetate layer is 
rinsed with a 5% hydrochloric acid aqueous solution, a 5% 
sodium carbonate aqueous solution and water in order, 4 g 
of mirabilite is added, and the mixture is shrunk, dried 
and filtered. The ethyl acetate of the filtrate is 
distilled off to obtain 4.7 g (yield: 97%) of a white 
crystal of N- (2, 5-dichlorophenyl) -2- (4- 
methylphenylsulfonyl) -3- (2-chlorophenyl) propionamide 
which indicated a melting point of 171 to 172. 5°C. 

The compound examples produced by the process of 
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the present invention will be shown in Table 
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When the compound of the present invention is 
practically used as a herbicide, the compound of the 
present invention may be scattered as it is to the soil 
of a crop culture medium or a forage or the like, but it 
is preferable, in order to adequately exhibit the 
herbicidal action of the compound of the present 
invention, that the compound of the present invention, an 
appropriate carrier and auxiliary agents such as a 
surfactant, a binder, a stabilizer and the like are 
compounded, and preparation forms such as a wettable 
powder, an emulsion, an aqueous solution, an oil 
suspension, a powder, a fine granule, a rough granule, 
and the like are made to be used. 

In the above-mentioned description, either of a 
solid or a liquid can be used as the carrier so far as it 
is usually used for a drug for agricultural use, and it 
is not limited to a specific carrier. Examples of the 
solid carrier include the powders of a mineral substance 
(kaolin, bentonite, clay, montmorillonite, talc, diatom 
earth, mica, vermiculite, gypsum, calcium carbonate, 
phosphate, white carbon, calcium hydroxide, silica, 
ammonium sulfate, urea and the like) , the powders of a 
plant substance (soy bean powder, wheat powder, timber 
powder, tobacco powder, starch, crystalline cellulose and 
the like) , polymer compounds (a petroleum resin, a 
poly (vinyl chloride), a ketone resin, a dummal gum and 
the like) , alumina, silicate, polysaccharide, highly 
dispersed silicic acid, waxes and the like. Further, 
examples of the liquid carrier include water, alcohols 
(methyl alcohol, ethyl alcohol, n-propyl alcohol, 
isopropyl alcohol, butanol, ethylene glycol, benzyl 
alcohol and the like) , aromatic hydrocarbons (benzene, 
toluene, xylene, ethylbenzene, chlorobenzene, cumene, 
methylnaphthalene and the like), halogenated hydrocarbons 
(chloroform, carbon tetrachloride, dichloromethane, 
chloroethylene, trichlrof luoromethane, 
dichlrodif luoromethane and the like) , ethers (ethyl 
ether, ethylene oxide, dioxane, tetrahydrof uran and the 
like), ketones (acetone, methyl ethyl ketone, 
cyclohexanone, methyl isobutyl ketone and the like) , 
esters (ethyl acetate, butyl acetate, ethyleneglycol 
acetate, amyl acetate and the like), acid amides 
(dimethyl f ormamide, dimethylacetamide and the like) , 
nitriles ( acetonitrile, propionitrile, acrylonitrile and 
the like), sulfoxides (dimethyl sulfoxide and the like), 
alcohol ethers (ethyleneglycol monoethyl ether, 
propyleneglycol monoethyl ether, and the like), aliphatic 
or alicyclic hydrocarbons (n-hexane, cyclohexane and the 
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like), gasoline for industry (petroleum ether, solvent 
naphtha and the like) , and petroleum fractions 

(parafines, kerosine, light oil and the like) . 

Further, in case of the preparation of an emulsion, 
a wettable powder, a flowable agent and the like, a 
surfactant (or an emulsifier) is used for purposes of 
emulsif ication, dispersing, solubilization, wetting, 
foaming, lubricating, expanding and the like. The 
surfactant includes a nonionic surfactant 

(polyoxyethylenealkyl ether, polyoxyethylenealkyl ester, 
polyoxyethylenesorbitan alkyl ester, sorbitan alkyl ester 
and the like), an anionic surfactant (alkylbenzene 
sulfonate, alkyl sulf osuccinate, alkyl sulfate, 
polyoxyethylenealkyl sulfate, aryl sulfonate and the 
like), a cationic surfactant [alkylamines ( laurylamine, 
s t ear yltrimethyl ammonium chloride, 

alkyldiemthylbenzylammonium chloride and the like), 
polyoxyethylenealkylamines] , a zwitter ion type 
surfactant [carboxylic acid (betaine type), a salt of 
sulfuric acid ester and the like], but, of course, it is 
not limited only to these examples. Further, in addition 
to these, various auxiliary agents such as a poly (vinyl 
alcohol), carboxymethyl cellulose, gum arabic, a 
poly (vinyl acetate), gelatin, casein, sodium alginate, 
tragacanth gum, and the like can be used. 

Further, the compound of the present invention can 
be used in mixture with other herbicides in order to the 
improvement of herbicidal effect or expect synergetic 
herbicidal effect. Such examples include phenoxy-based 
herbicides (2, 4-dichlorophenoxyacetic acid, 2-methyl-4- 
chlorophenoxybutyric acid, and esters, thioesters and 
salts thereof, n-butyl 2- [4- (5-trif luoromethyl-2- 
pyridyloxy) phenoxypropionate] ) , diphenylether-based 
herbicides (2, 4-dichlorophenyl-4' -nitrophenyl ether, 
2,4, 6-trichlorophenyl-4' -nitrophenyl ether, 2-chloro-4- 
trif luoromethyl-3' -ethoxy-4' -nitrophenyl ether, 2,4- 
dichlorophenyl-4' -nitro-3' -methoxyphenyl ether, 2,4- 
dichlorophenyl-3' -methoxycarbonyl-4 ' -nitrophenyl ether, 
and the like), triazine-based herbicides ( 2-chloro-4 , 6- 
bisethylamino-1, 3, 5-triazine, 2-chloro-4-ethylamino- 6- 
isopropylamino-1, 3, 5-triazine, 2-methylthio-4, 6- 
bisethylamino-1, 3, 5-triazine, 2-methylthio-4 , 6- 
bisisopropylamino-1, 3, 5-triazine, and the like), urea- 
based herbicides (3- (3, 4-dichlorophenyl) -1, 1- 
dimethylurea, 3- (3, 4-dichlorophenyl ) -1-methoxy-l- 
methylurea, 1- (2, 2-dimethylbenzyl ) -3-p-tolylurea) , 
carbamate-based herbicides (isopropyl-N- ( 5- 
chlorophenyl) carbamate, methyl-N- (3,4- 
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dichlorophenyl) carbamate) , thiolcarbamate-based 
herbicides {s- (4-chlorobenzyl) -N, N-diethylthiolcarbamate, 
8-ethyl-N,N-hexamethylenethiolcarbamate} , acid anilide- 
based herbicides ( 3, 4-dichloropropionanilide, N- 
methoxymethyl-2, 6-diethyl-oc-chloroacetanilide, 2-chloro- 
2' , 6' -diethyl-N-butoxymethyl) -acetanilide, 2-chloro-2, 6- 
diethyl-N- (propoxyethyl ) -acetanilide, N-chloroacetyl-N- 
(2, 6-diethylphenyl) glycine ethyl ester, uracil-based 
herbicides (5-bromo-3- sec-butyl- 6-methyluracil, 3- 
cyclohexyl-5, 6-trimethyleneuracil, and the like), 
pyridinium-based herbicides (1, 1' -dimethyl-4, 4' - 
bispyridinium chloride and the like), phosphorous-based 
herbicides {N- (phosphonomethyl ) glycine, o-ethyl-o- (2- 

nitro-5-methylphenyl-N-sec-butylphopsphoroamidothioate, 
s- (2-methyl-l-piperidylcarbonylmethyl) -o, o-di-n- 
propyldithiophosphate, s' - (2-methyl-l- 
piperidylcarbonylmethyl) -o, o-diphenyldithiophosphate, 
ammonium- ( 3-amino-carboxypropyl ) -methylphosphinate, 2- 
amino- 4-methylphosphinobutylalanylalanine) , toluidine- 
based herbicides (a, a, a-trif luoro-2 , 6-dinitro-N,N- 
dipropyl-p-toluidine and the like), and additionally, D5- 
tert-butyl-3- (2, 4-dichloro-5-isopropoxyphenyl) -1, 3, 4- 
oxadiazoline-2-on, 3-isopropyl-lH-2 , 1 , 3-benzothiadiazine- 
(4) -3H-on-2, 2-dioxide, a- (p-naphthoxy ) -propionanilide, 4- 
(2, 4-dichlorobenzoyl) -1, 3-dimethylpyrazol-5-yl-p- 
toluenesulfonate, methyl 2- [ ( 4 , 6-dimethoxypyrimidin-2- 
yl) aminocarbonylaminosulfonylmethyl]benzoateD and the 
like, but are not limited only to these. 

Further, the compound of the present invention can 
be used in mixture with an insecticide, a nematicide, a 
bactericide, insect-fungicide for being applied to water 
surface, insect-fungicide for being applied to soil, a 
plant growth-controlling agent or a fertilizer and the 
like . 

The amount of the compound represented by the 
general formula . (I) of the present invention used varies 
in accordance with the kind of specified compounds which 
should be used, the kind of weeds which should be 
removed, and the like, but in general, a range of 0,02 kg 
to 2 kg per 10 ares is preferable. 

Then, Examples of the herbicide of the present 
invention are shown, but the compounding proportion and 
kinds of the effective component, carrier and auxiliary 
agent are not limited only to Examples below. Further, 
all of parts in Examples indicate parts ■ by weight. 
Example 3 Wettable powder 

30 Parts of Compound No. 1, 2 parts of calcium 
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lignin sulfonate, 3 parts of sodium dodecylbenzene 
sulfonate and 65 parts of diatom earth were adequately 
pulverized and mixed to obtain a wettable powder. 
Example 4 Granule 

7 Parts of Compound No. 6, 2 parts of white carbon, 
5 parts of calcium lignin sulfonate and 88 parts of clay 
were adequately kneaded, granulated and dried to obtain a 
granule . 

Example 5 Granule 

60 Parts of clay, 3.5 parts of bentonite and 3 
parts of calcium lignin sulfonate were pulverized and 
mixed, water was added, and then the mixture was kneaded, 
granulated and dried to prepare a granule containing no 
active component. 95 Parts of the granule was 
impregnated with 5 parts of Compound No. 10 to obtain a 
granule . 

Example 6 Granule 

96 Parts of bentonite which was sieved at 300 to 

850 urn was impregnated with 4 parts of Compound No. 13 to 
obtain a granule. 
Example 7 Powder 

3 Parts of Compound No. 6, 36 parts of clay, 60 
parts of talc and 1 part of isopropylphosphate were 
added,, and the mixture was pulverized and mixed by an 
atomizer having a rotational number of 12000 rpm to 
obtain a powder. 
Example 8 Emulsion 

30 Parts of Compound No. 14, 60 parts of xylene and 
1 part of Solball SM100 (a mixture of a nonionic 
surfactant and an anionic surfactant: a commercial 
product manufactured by TOHO Chemical Industry Co., Ltd.) 
were mixed and dissolved to obtain an emulsion. 
(3) Effect of the Invention 

Then, the herbicidal effect of the compound of the 
present invention will be shown by Test example. 
Test example 1 Weed-killing test by treatment of 
flooding soil 

Paddy soil was packed in a porcelain pot with 
1/15500 are, the' seeds of Echinochloa crus-galli, Scirpus 
juncoides, Cyperus difformis, Monochoria vaginalis and 
Rotala indica were uniformly sowed on the surface 
portion, water was flooded at a height of 2 cm, then 2 of 
paddy rice seedlings (species: NIHONBARE) of the second 
folium period were transplanted. After one day has 
passed, a fixed amount of the diluted solution of the 
wettable powder which was obtained according to Example 3 
was uniformly added dropwise on water surface to be 
treated. Then, the pot was stored in a green room and 
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water was appropriately sprinkled. After 20 days of the 
treatment of a drug solution, the herbicidal effect and 
the chemical hazard extent of paddy rice were 
investigated by the following criteria. The present Test 
example was carried out at one dose and 3 pots, and the 
average value was determined. The result is shown in 
Table 2. 

Herbicidal effect 

5: Herbicidal rate of 95% or more to perfect 
withering 

4: Herbicidal rate of 80% or more to less than 95% 
3: Herbicidal rate of 50% or more to less than 80% 
2: Herbicidal rate of 30% or more to less than 50% 
1: Herbicidal rate of 10% or more to less than 30% 
0: Herbicidal rate of less. than 10% 
Chemical hazard extent 
- : No harm 

±: Slightly harmed (leaf edge is withered) 
□: Medium harmed (leaf is withered) 
++: Strongly harmed (suppression of growth) 
+++: Remarkably harmed (death by withering) 
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Comparative drugs have the following chemical 
structure, and the preparation was carried out in like 
manner as the compound of the present invention to be 
applied to the test. 
Comparative drug A 

0 

(Compound described in "Chem. Abstr." Vol. 82, page 
16435c) 

Comparative drug B 

0 

(the same as above) 
Comparative drug C 

0 

(the same as above) 
Comparative drug D 

0 

(Compound described in "Chem. Abstr." Vol. 71, page 
79026f) 

Comparative drug E 

(the same as above) 
Comparative drug F 

0 

(the same as above) 
Comparative drug G 
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o 

(Compound described in "Chem. Abstr." Vol. 88, page 
120723b) 

Comparative drug H 

(Compound described in "Chem. Abstr." Vol. 68, page 
34536y) 

Comparative drug I 

0 

(the same as above) 
Comparative drug J 

(Compound described in "Chem. Abstr." Vol. 41, pages 
3902-3913c) 

Comparative drug K 
(the same as above) 



Comparative drug L 

ZL o 

(the same as above) 



Comparative drug M 
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C/. o 



(the same as above) 
Comparative drug N 



(Compound described in "Cherti. Abstr." Vol. 71, page 
101493j) 

7 . Content of Amendment h 

The formula (I) at the column 11 th of the page 9 is 

amended as follow. 

R2 
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